18 Background:Lyme disease is caused by Borrelia burgdorferisensulato(BBSL)which is 19 usually found in wild and domestic mammals worldwide. Human cases of B. burgdorferi 20 infections have been identified in China, but little direct surveillance of potential rodent 21 reservoirs has been performed in Yunnan Province, Southwestern China. Yunnan Province is 22 a tropical area with a diverse topographic range and sustains a high biodiversity of small 23 mammals that could potentially play an important role in the transmission of a variety of B. 24 burgdorferigenospecies. 25 Methods:3659 small mammals were captured in 159 sample siteslocated 23 countries 26 inYunnan Province and screened for BBSL infection by nested PCR based on 5S-23S rRNA 27 intergenic spacer gene of BBSL.Univariate and multivariate forward stepwise logistic 28 regression analysis was used to access the association between infections and related risk 29 factors. 30 Results:Infection with BBSL was confirmed in 3.99%(146/3659) of small mammals. 2 31
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stored in liquid nitrogen until tested. For unidentified species in the field, the craniums were 86 brought to the laboratory for further identification. 88 DNA was extracted from spleen tissue using the DNA blood and tissue kit (Tiangen 89 Biotechnique, Beijing, China) according to the manufacturer's instruction. A nested PCR for 90 the 5S-23S rRNA intergenic spacer gene of BBSL was done as previously described [6] . The 91 PCR-positive amplicons were directly sequenced with an automated DNA sequencer (ABI 92 PRISM 373; Perkin-Elmer, Norwalk, CT). Sequence analysis was carried out using a FASTA 93 search on the Genbank database, with phylogenetic trees constructed using MEGA software, 94 version 6.06 [7] . The 5S-23S rRNA intergenic spacer gene of BBSL obtained in this study 95 were deposited in Genbank under accession numbers MK333406-MK33427 and KP677523.1 96 respectively.
87

DNA extraction and PCR analysis
97
Statistical analysis 98 Univariate analysis was used to access the association between gender, developmental stage 99 of rodents, environmental landscape, altitude, and testing positive for BBSL using a 100 chi-square test. All variables with a P-value of <0.05 from univariate analysis were entered 101 into a multivariate forward stepwise logistic regression analysis. All analyses were conducted 102 using SPSS (version 17.0, SPSS Inc. Chicago, IL).
104
Results
105
A total of 3659 small mammals belonging to 57 species, 29 genera and 10 families from 5 106 orders were collected ( (S1) having the highest prevalence (8.58%), followed by Deqin (S2, 7.85%), and Yiliang (S16, 114 6.38%). The prevalence of BBSL in small mammals in forested landscapes, agricultural 115 landscapesand residential landscapes were 5.19%, 3.14% and 0.63%, respectively. There was 116 significant difference in prevalence of BBSL in small mammals at the altitude classes of 117 <1500 meters, 1500-2500 meters, >2500 meters with 0.80%, 2.92% and 5.86%, respectively 118 (χ 2 =43.089, p=0.001), and between different landscapes (χ 2 =14.945, p=0.001) as depicted in 119   Table 3 . The multivariate logistic regression analysis also revealed that samples found at 120 altitudes greater than 1500 meters and in agricultural landscapes were more likely to be 121 infected with BBSL (Table 4) . Table 1 . Prevalence of BBSL in small mammals from different survey sites.
Counties
Sampling Caprolagu ssinensis from Hunan, and detected in small mammals in Yunnan within the more 203 populated counties of Gongshan, Deqin, and Weixi (S1, S2, S5) found in northwestern 204
Yunnan. These findings reflect that Yunnan Province is of particular interest given its diverse 205 topographic range and high level of biodiversity in small mammals that are potential 206 reservoirs for BBSL.
207
In conclusion, Yunnan Province is an important natural foci of BBSL in China, and given 
